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??????? 2???????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????????????????????
??????????????? (ht > h^)?
cyt = (1  )htw (1.6a)
cot+1 =
(1  )1 wpcpd(1  )(1  )htwh


za
1
pb
+ zb + zcpc

htw   1
i1  (1.6b)
nt =
(1  )(1  )(1  )
zapa + zbpapb + zcpapbpc   papbhtw
(1.6c)
et =

1  

za
1
pb
+ zb + zcpc

htw   1


(1.6d)
???????????????????????????????????
? 1.2????????
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? 1.2 ????????????????????????
cot+1 nt et
pa " ! # !
pb " " "# #
pc " " # "
pd " " ! !
??????????????????? (@et=@pa = 0?@et=@pb < 01.5)?
@et=@pc > 0?@et=@pd = 0)??????????????????????
??????????????? 1???????????????????
??????????????? 1???????????????????
????????????????? 1?????????????????
???????????????????????????????????
???????????????????????? 1??????????
????????????????? 1?????????????????
???????????????????????????????????
???????? 1??????????????????????????
???????? 1???????????????????????
????????????????????? (@nt=@pa < 0?@nt=@pb R
01.6)?@nt=@pc < 0?@nt=@pd = 0) ??????????????????
?????????????????? 1????????????????
??????????????????????????????????
???????????????????????????????????
1.5) ????? CES???????????????
1.6) ??????@nt=@pb R 0, (zbpapb + zcpapbpc)htw Q papb ????
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???????? 1??????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????? 2????????????????????
?????????????????????????? 1????????
???????????????????????????????????
???????????????????????????????????
??????????
???????????????????????? (@cot+1=@pa = 0?
@cot+1=@pb > 0?@cot+1=@pc R 01.7)?@cot+1=@pd > 0)?????????
??????????????????????????????????
papbpcpdnt =
pcpd(1  )(1  )(1  )htw


za
1
pb
+ zb + zcpc

htw   1
(1.7)
???????????????????????????????????
??????????????????????????????????
???????????????????????????????????
?????????? 2????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????????????????
1.7) ??????@ct+1=@pc R 0, 

za
1
pb
+ zb + zcpc

htw R 1????
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(1.1)?? (1.6d)???????????????????
ht+1 = 


1  
 


za
1
pb
+ zb + zcpc

htw   1

 (ht) (1.8)
????(1.8)?? 0(ht) > 0?00(ht) < 0????1.8)??????????
????????????????????????
ht+1 =
8>><>>:
1

ht  h^

(1.9a)



1  
 


za
1
pb
+ zb + zcpc

htw   1
 
ht > h^

(1.9b)
??????????????????? 1.6??????? 1.6(a)????
????????? (ht; ht+1)?????????????????????
????????????? h^ ????1 ???????????????
???????????? h ?? 1 ?????????? h0 ??????
????????????????????????? 1.6(b) ??????
???????? 1.6(a)??????? 1.6(c)?????????????
??????????????????????1????????????
????????????? 3???????? h?h?1??h?1??
?????????????h ????????????????????
????? h0 ???? h ?????????????? ht = 1?????
1.8) h0(ht)?h00(ht)???????
@ht+1
@ht
= 
ht+1
ht


za
1
pb
+ zb + zcpc

htw


za
1
pb
+ zb + zcpc

htw   1
@2ht+1
@h2t
=  (1  )@ht+1
@ht
1
ht


za
1
pb
+ zb + zcpc

htw


za
1
pb
+ zb + zcpc

htw   1
????
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??????????? h ??????? 1.6(c)????????????
???????????????????????????? h^????1?
?????????????????????????? ht = 1?? 1??
???????? h0 ?????????????????????????
??????
? 1.6(a) ?????????????????????????????
?????????????????????????????? 1.6(b)?(c)
??????????????????????????????????
??????????? 1.6(b)? 1.6(c)???????????? 1.6(b)?
????????????? (?????????)????????????
?????????????????????????????????1.9)?
???????1.6(c)?????????????????????????
????????????????????? 1.6(c)???????????
????????????????????????? 1.6(b)?? 1.6(a)?
???????????????
1.2 ????????????????
?????????????????????????????????
?????????????????????????? (@ht+1=@pa = 0?
@ht+1=@pd = 0)???????????????????????
(@ht+1=@pb < 0)???????????????????????
(@nt=@pd > 0)??????????
??????????????????????????????????
1.9) ????????????????????????????????????
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(a) ?????????????
(b) ?????? 3????????
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(c) ????????????
? 1.6 ???
???????????????????????????????????
???????????????????????????????????
?? 2??????????????1?????????????????
???????????????????????????????????
??????? (1.3) ?????????? h^ ?????? 1 ??????
???????????????????????????????? h ?
???
???????????
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?? 1.1. ??? ht ????
@h^
@pa
= 0;
@h^
@pb
> 0;
@h^
@pc
< 0;
@h^
@pd
= 0
@h
@pa
= 0;
@h
@pb
> 0;
@h
@pc
< 0;
@h
@pc
= 0
??????
??. ???????? ht+1 = ht = h ???????(1.8)???
H(h : pb; pc)  h   h(h : pb; pc) (1.10)
?????h ???? p(= pb; pc)?????
@h
@p
=   @H=@p
@H=@h
???????????
@H
@h
= 1  @h(h
 : pb; pc)
@h
????? 1.6?????ht+1 = ht = h ???? @h(h : pb; pc)=@h > 1
??????@H=@h < 0???????@H=@pb > 0?@H=@pb < 0???
???????????
@h
@pb
> 0;
@h
@pc
< 0
??????? [???]
?????????????????????????????????
??????????????????????????????????
h0 ?????????????????????????????? h ?
27
h0 ????h > h0 ?????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????
?????????????????
?? 1.1. ??????????????????????????????
???????????????????????????????????
??????????????????????????????????
??. ?? 1.1???? [???]
??????????????????????????????????
??????????????????????????????????
???????????????????????????????????
??????????????????????????????????
(ht; ht+1)??????????????????????????????
???????????????????????????????????
????????????????????????????????
???? 1.6(a)?(b) ????? 1.6(b) ?????????? h ???
??????????????????????????????????
???
?? 1.2. ??? ht ????
@h
@pa
= 0;
@h
@pb
> 0;
@h
@pc
< 0;
@h
@pd
= 0
??????
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??. ??????? ht+1 = ht = h ???????(2.12)?? h ? h ?
??????H(h : pb; pc) = h   h(h : pb; pc)????????h ???
? p(= pb; pc)?????h ??????????????????
@h
@p
=   @H=@p
@H=@h
???????? 1.6 ?????ht+1 = ht = h ???? 0 < @h(h :
pb; pc)=@h
 < 1 ??????@H=@h > 0 ???????@H=@pb > 0?
@H=@pb < 0????????????
@h
@pb
< 0;
@h
@pc
> 0
??????? [???]
?????????????????
?? 1.2. ??????????????????????????????
???????????????????????????
??. ?? 1.2???? [???]
??????????????????????????????????
?????????????????? (ht; ht+1)????????????
???????????????????????????????????
???????????????????????????????????
???????
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1.3 ??
??????????????????????????????????
???????????????????????????????????
???????????????????????? 4??????????
???????????????????????????????????
????????????????????????????????
??????????????????????????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????
??????????????????????????????????
???????????????????????????????????
?????????????????????
?? 1.A ??????????????????
??????????????????????????????????
????????????3???????1??????????????
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???????????????????????????????????
?????2 ??????????????????????(?) ????
??5???????????????3????????????????
????????????????????????
??????????????????????Galor (2012)??????
(2015)????Galor (2012)?????????????????????
?????????????????????????????? (2015)??
???????????????????????????????????
????????????????????????????
????????????????????????????????
???????????Strulik (2004a)?Azarnert (2006)?Kalemli-Ozcan
(2008)?Fioroni (2010)??? (2014)?????? (2015) ???1.10)???
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????Strulik (2004a) ???????????????????????
????????1.11)????????Kalemli-Ozcan (2008) ??????
1.10) ???????????????????Cigno (1998)?Blackburn and Cipriani
(1998)?Momota and Futagami (2000)?Doepke (2005)?Sarkar (2008)?Bhattacharya
and Chakraborty (2012)?Aksan and Chakraborty (2013)??????
1.11) Strulik (2004a)??????????
Max
ct;`t;et;nt
Ut  1 ln ct + 2 ln pnt + 3 ln(1  `t) + 4 ln(z + et)w
s:t: ct = (1  znt   `tpnt   etpnt)w
?????????????`t ?????????? 1 ????????????? ?
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???????????????????????????????????
???????1.12)?
???????????????????????????????
??Kalemli-Ozcan (2002)?Kalemli-Ozcan (2003)?Lagerlof (2003)?Strulik
(2003)?Strulik (2004b)?Estevan and Baland (2006)?Tamura (2006) ?
??1.13)??????????????????????????Kalemli-
Ozcan (2003)?Lagerlof (2003)??????Estevan and Baland (2006)?
?????Strulik (2003)?Strulik (2004b)?Tamura (2006)???????
???????Kalemli-Ozcan (2003)?Lagerlof (2003)?????????
??????????Estevan and Baland (2006)?Strulik (2003)?Strulik
(2004b)?Tamura (2006)???????????????1.14)?
????????????? 1 ??????????????????????????
??????????????? 4???Becker (1960) ?????? 1???????
(z + et)w ????????????????????Strulik (2004a)????????
???????????????????????????????????? 1 ???
??? (z + pet)w??????? 1 ?????? ( zp + et)w ????????????
?????????????? et ???????????? 1  `t ?????????
1.12) ????????????????????????????????????????
?????????????????????????????Doepke (2005)????
???????????????
1.13) ???????????????????Sah (1991)?Strulik (2008)??????
1.14) Strulik (2003)??????????
Max
cyt;cot+1;st;et;nt
Ut  1 ln cyt + 2 ln cot+1 + p3 lnnt + 4 ln(z + et)
s:t: cyt = [1    (z + et)nt   st]w
cot+1 = [(1 + r)st + pnt]w
?????????????st ?????????????? 3 ???Cigno (1998)?
Sah (1991) ????????????? u(nt) = 3 lnnt ????? p ???????
???Cigno (1998)?Sah (1991)?????????????????????????
?????????????????????????????????????????
?????????? Kalemli-Ozcan (2003)???????????????????
????????????????????? pnt ???? u(pnt)??????Strulik
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???3??????????????????????????????
???????? 2 ????????1 ????????????????
???????????????????????????????????
????????????????????????????????? 3?
???????????????????????????????????
????????? 3?????????????????????????
???????????????????????????????????
????????????????????????????????? 1?
?????????????Kalemli-Ozcan (2002)?Kalemli-Ozcan (2003)
???????????????????????????????????
???????????????????
?????????????????????????????????
?????? Soares (2005) ????Soares (2005) ???? (???) ??
??????????????????????????????????
??1.15)??????????????????????????????
??????????????????????Kalemli-Ozcan and Ryder
and Weil (2000)?Blackburn and Cipriani (2002)?Chakraborty and Das
(2005b)?Zhang and Zhang (2005)?Chen (2010)?Hashimoto and Tabata
(2010)?Hansen and Lnstrup (2012)?Yasui (2015)???????1.16)??
(2003) ?????????????????????????????????????
???????????????? 4????????????????????????
???????????
1.15) Soares (2005) ????Ehrlich and Lui (1991)?Tamura (2000)?Jones and
Schoonbroodt (2010) ????????????????????????????
????????????????????????????????????????
???????? Boldrin and Jones (2002)????
1.16) ???????????????????Cervellati and Sunde (2005)?Chakraborty
and Das (2005a)?Elgin (2012)?Fanti and Gori (2014a)?Fanti and Gori (2014b)?
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?????????????????????????????????
Nakamura and Mihara (2015)????
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? 2?
??????????????????? 
??????????????????????????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????????????
??????????? 20?????????????????????
??????????????????????????????????
(MDGs)???????????????????????????????
???????????????????????????????????
??????????????????????????????? 2.1??
?2.1)?
? 2.1???????????????????????????????
 ??????????? (2015)???????????????? (2015)???????
?????????????? (??????) ??????????????????
??????????? (??????) ????????????? 2014 ??????
(????)????????????? 2014??? (????)??????? (????
??)????? (????????)????? (????)??????????????
????????????????
2.1) ? 2.1?World Bank Data??? indicator?Number of neonatal deaths???Number
of under-ve deaths??????????
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新生児死亡数 乳幼児死亡数
? 2.1 ????????????????
??????????? 2.2 ?????????????????????
?2.2)????????????????????????????????
???????????????????????????????????
?? 15 ???????????????????????????????
??????????????????????????????????
??????????????????????????
??????????????????????????????????
???????????????????????????????????
??UNICEF (2014b) ????????????????????????
????????????????????????????? 4? 3???
??? 1???????????????????????????????
???????????????????????????????????
2.2) ? 2.2?WHO (2013)???? UNICEF (2013)?????????
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肺炎（新生児期以降）
13%
下痢（新生児期以降）
8%
マラリア 7%
事故 5%
髄膜炎 3%
エイズ 2%
麻疹 1%
その他（新生児期
以降） 19%
肺炎（新生児期） 5%
早産 15%
分娩時の異常 10%
敗血症 5%
破傷風 1%
先天的な異常 4%
その他（新生児期） 3%
下痢（新生児期） 1%
新生児
44%
? 2.2 5????????
???UNICEF (2014a)???5????????????????????
????????????????????WHO (2014)?????WHO?
UNICEF????????? 2035???????????????????
??????????????????????????????
??????????????????????????????Galor
(2012)????????????????????????????????
???????????????????????????????????
?????????????Azarnart (2006)??????????????
???????????????????????????????????
???????????????????????????????????
???????????Kalemli-Ozcan (2008)?????????????
???????????????????????????????????
???????????????????????????????????
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???????????????????????????????????
??? 1??????????????? 2???????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??2.3)?
????????? 2?????????????????????Soares
(2005)???????? (???????????????)???????
? (????????) ????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????2.4)?
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
2.3) ???????????????????Galor (2012)???????????????
?????????????????????????????????? Strulik (2004)?
Fioroni (2010)?Hirota (2016) ????Fioroni (2010)?Hirota (2016) ? Azarnart
(2006)????????????????????????Strulik (2004)??????
????????????????????????????????????????
?????????????
2.4) ???????????????????????Ehrlich and Lui (1991)?Jones and
Schoonbroodt (2010)?Tamura (2000)?Boldrin and Jones (2002)????????
????????????????????????????Hirota (2016) ?????
??????????????????????????????
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???????????????????????????????????
???????????????????????????????????
??????????????????????2.5)?
?????????????????? 2???????? (?????)?
???????? (?????????)?????? (????)?????
???????? (?????????) ????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????
???????? 2????????????? 3???????????
??????????????????? 4????????????
2.1 ???
????????????????????????????? 3????
????????????????????????????????? 2?
?????????????? (????????????????????
???????)????? (????)?????????????????
??????????????????? t?????????????? 1
????????? pa ??????????????? (???????)?
2.5) ???WHO??B?????????????????? 24????????????
?????????? 20???????????
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?????????????????????????????????? pb
??????????????? (???????)?????0 < pa; pb  1
???????????????????? 2.3????
? 2.3 ???????
????????? t????????????????????????
??????????????
ht+1 = (1 + et)
 (2.1)
????;  > 0?0 <  < 1?et ?????????
??? t????????????? Ut ??????????? cyt???
??????? cot+1 ????
Ut   ln cyt + (1  ) ln cot+1
??????????0 <  < 1????(2.1)??????????????
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??????????? w ????????????? htw ?? ????
??? htw ??2.6)?????????????????????????
?????????????????? za?zb ?????????????
???????????????????????????????????
???????????
cyt = [1    (zapa + zbpapb)nt]htw   etpapbnt
????????nt ???? (???????????)?0 < ; za; zb < 1?
???????????????????????????????????
??????????????
cot+1 = ht+1wpapbnt
???????????????????t??????????
Max
cyt;cot+1;et;nt
Ut   ln cyt + (1  ) ln cot+1 (2.2a)
s:t: cyt = [1    (zapa + zbpapb)nt]htw   papbntet (2.2b)
cot+1 = ht+1wpapbnt (2.2c)
????
?????????????????????????
NN(ht)  

za
1
pb
+ zb

htw   1 > 0 (2.3)
2.6) Tamura (2000)?Strulik (2003) ?????????????????????????
??????????????????????????????????Ehrlich and
Lui (1991)?Chakraborty and Das (2005a)?Morand(1999)???????????
????????????????????Chen (2005) ??????????????
?????????????????????????
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???????????????????????????????????
???????????????????????????????????
???????????????????????????? 0??????
????????????????????? ht ? h^???h^?????
ht =



za
1
pb
+ zb

w
 1
 h^
????
(2.3)????????? (ht  h^)??????????????????
??????????????
cyt = (1  )htw (2.4a)
cot+1 =
w(1  )(1  )
za
1
pb
+ zb
(2.4b)
nt =
(1  )(1  )
zapa + zbpapb
(2.4c)
????????
??? nt ????????? pa???????? pb ?????????
? (@nt=@pa < 0?@nt=@pb < 0)?pa?pb ??????????????nt ?
1 ????????????????????????nt ????????
????????????
???????? cot+1 ????????? pa ??????
? (@cot+1=@pa = 0)???????? pb ??????????
(@cot+1=@pb < 0)????????????????cot+1 ?????
????????? papbnt ?????????? ((2.2c)?)???????
?????????papbnt ??????????????? nt ??????
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????? 2???????pa ????????????????????
??????????2.7)?
papbnt =
(1  )(1  )
za
1
pb
+ zb
?????????cot+1 ????????????pb ?????????
??????????????? papbnt ????????cot+1 ?????
?2.8)?
(2.3) ??????????? (ht > h^)????????????????
??????????????????
cyt = (1  )htw (2.5a)
cot+1 =
(1  )1 w(1  )(1  )htwh


za
1
pb
+ zb

htw   1
i1  (2.5b)
nt =
(1  )(1  )(1  )
zapa + zbpapb   papbhtw
(2.5c)
et =

1  

za
1
pb
+ zb

htw   1
(1  ) (2.5d)
???????
??? nt ????????? pa ?????????? (@nt=@pa < 0)?
??????? pb ??????????????????????????
(@nt=@pb ? 0)????????????????????????????
? et ??????????? nt ????????????????????
2.7) ????pa ? 1% ??????? nt ? 1% ???? ((@nt=@pa)(pa=nt) = 1)?
2.8) ????
@nt
@pb
pb
nt
=   zbpapb
zapa + zbpapb
??????pb ? 1% ??????? nt ???? 1% ??????
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??????pa ???????nt ???????????????nt ???
???????????????????????????pa ?????et
???????????????????????????????????
??? nt ???????????????nt ??????????????
???????????????????????????????????
??nt ?????????pb ????????pb ????????????
????????????????? pa ????????????????
???????????????????????????????????
???? (zbhtw > 1)?nt ??????????????????????
??? (zbhtw < 1)?nt ??????
???? et ????????? pa ??????????? et ?????
? (@et=@pa = 0)??????????? pb ?????? et ??????
(@et=@pb < 0)????????????? nt ??????????????
??????????????????????????? nt ???? et ?
??????????????????1% ? pa ???? nt ? 1% ????
????et ???????? (papbnt)?????????????????
?????????????????2.9)???????et ????????
? pa ????????????et ????????????1% ? pb ???
??? nt ???? 1% ????????????????????????
2.9) et ?????????? nt ??????
nt =
(1  )(1  )
zapa + zbpapb +
papbet
htw
 e(nt)
???? @n(et)
@pa
pa
n(et)
= 1????
45
???????????????pb ??????? et ?????2.10)?
???????? cot+1 ????????? pa ???????????
(@cot+1=@pa = 0)???????? pb????????? (@cot+1=@pb > 0)?
???????????????????????????????????
???
papbnt =
(1  )(1  )(1  )
za
1
pb
+ zb

  1htw
?????????????? ht+1 ??????????????????
pa ???????papbnt ???????????????????????
???????????? et?ht+1 ?????????cot+1 ???????
???pb ???????papbnt ???????et?ht+1 ??????papbnt
?????? ht+1 ????????????cot+1 ???????
(2.1)?(2.5d)???????????????
ht+1 = 


1  
 


za
1
pb
+ zb

htw   1

 (ht) (2.6)
???????????0(ht) > 0?00(ht) < 0?????????????
??? 2.4?????????????????????????? h??
????????? h ?????2.11)?
2.10) ????
@n(et)
@pb
pb
n(et)
=  
zbpapb +
papbet
htw
zapa + zbpapb +
papbet
htw
????
2.11) ? 2.4 ?????????????0(ht) = 1 ?????????????????
ht = ~h???~h < (~h)??????????????????????
(1  )

za
1
pb
+ zb

~hw   1 > 0
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??????? pa ?????????? et ?????????????
???? ht+1 ???????????????? (ht; ht+1)???????
?????????????????? pb ???????et ???????
ht+1 ??????????????????
? 2.4 ??????????
2.2 ???????????????
??????????????????????????????????
???? 0??????h0 = ?NN() < 0??????????????
???????????????????????????????????
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???????????????????????????????????
???
??????????? X ???????
pa = pa(X) pb = pb(X) (2.7)
?????????????????? pa ???????????
(@pa=@X > 0?@2pa=@X2 < 0) ????????? pb ????????
?????????????? (@pb=@X < 0) ?????????????
?? (@pb=@X > 0) ??????????@(papb)=@X > 0 ???????
????????????????????? 2.5 ???????????
pa ????????????????????pb ????????????
@pb=@X > 0????????????@pb=@X < 0???????????
?????
? 2.5 ???????
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??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????(???????????????????????)?
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????
??????????????????????????????????
????????????????????@pb=@X > 0?????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????? @pb=@X > 0???????????????????
???????????????????????????????????
@pb=@X < 0????
??????????????????????????????????
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??????
cy0 = (1  )w (2.8a)
co1 =
w(1  )(1  )
za
1
pb(X)
+ zb
(2.8b)
n0 =
(1  )(1  )
zapa(X) + zbpa(X)pb(X)
(2.8c)
??????
??? n0 ?????????????????????????????
???????????? pb ????????????? (@pb=@X > 0)?
X ???????????? pa?pb ?????????????n0 ????
??????pb ????????????? (@pb=@X < 0)?pa ???? n0
???????????pb ??????????????pa ???????
??????????pb ?????????????????
???????? co1 ????????????????????????
??????????X ?????????? pa ????????????
??????
pa(X)pb(X)n0 =
(1  )(1  )
za
1
pb(X)
+ zb
??????????????? n0 ??????????????????
???????co1 ????????????????co1 ?????????
pb ??????????X ???? pb ????????????pb ????
?????????
??????????????????????????????????
cy0 = (1  )w (2.9a)
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co1 =
(1  )1 w(1  )(1  )wh


za
1
pb(X)
+ zb

w   1
i1  (2.9b)
n0 =
(1  )(1  )(1  )
zapa(X) + zbpa(X)pb(X)  pa(X)pb(X)w
(2.9c)
e0 =

1  

za
1
pb(X)
+ zb

w   1
(1  ) (2.9d)
??????
??? n0 ?????????????????????????????
???????????????
???? e0 ????????? pa ??????????????????
? pb ??????????X ???? pb ??????????????pb
???????????????
???????? co1 ??????????????
pa(X)pb(X)n0 =
(1  )(1  )(1  )
za
1
pb(X)
+ zb

  1w
???????????
h1 = 


1  
 


za
1
pb(X)
+ zb

w   1

????????? pa ???????????????????? pb ???
?????????X ???? pb ??????????????pb ????
???????????
?????????????????????????????????
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??????????????????? (2.3)??????????????
NN(ht : X) = 

za
1
pb(X)
+ zb

htw   1 (2.10)
??????????????????? (2.6)???
ht+1 = 


1  
 


za
1
pb(X)
+ zb

ht   1

 (ht : X) (2.11)
?????
??? (2.10)??(2.11)?????????????????
?? 2.1. X ???? pb ???????? (@pb=@X > 0)?
@h^
@X
> 0;
@h
@X
> 0;
@h
@X
< 0
??????X ???? pb ???????? (@pb=@X < 0)?
@h^
@X
< 0;
@h
@X
< 0;
@h
@X
> 0
??????
??. h^???????(2.10)????
@h^
@X
=  @NN(ht : X)=@Xjht=h^
@NN(ht : X)=@htjht=h^
=   h^
X
za
1
pb(X)
za
1
pb(X)
+ zb
@pb
@X
X
pb
?????????????@pb=@X > 0????@h^=@X > 0?@pb=@X < 0
????@h^=@X < 0??????
????? h = (h; h)???????(2.11)???
H(h : X)  h  (h : X) (2.12)
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????????????
@h
@X
=  @H=@X
@H=@h
???????????
@H
@h
= 1  @(h : X)
@h
????????? h ?????@h(h : X) > 1 ??????@H=@h < 0
????????? h ?????0 < @h(h : X) < 1 ??????@H(h :
X)=@h > 0???????
@H
@X
=   @
@X
=   
X
za
1
pb(X)
htw


za
1
pb(X)
+ zb

htw   1
?????????pb < 0????@h=@X < 0?@h=@X > 0?pb > 0?
???@h=@X > 0?@h=@X < 0?????? [???]
?????????????????
?? 2.1. ??????????????????????????????
???????????????????????????????????
??????????????????????????????????
????????????
??. ?? 2.1???? [???]
h^?????????????????????????????????
??????? e0 ?????????????? ht ???????????
????????????????????h^??????????????
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???????e0 ?????h^???????pb < 0??????????
??h^ ???????pb > 0 ????????????h^ ????????
?????????? (??)???????????? (ht?ht+1)????
?? (??) ?????????????????????? h ??pb < 0
?????????pb > 0???????????????????? h ?
pb < 0?????????pb > 0?????????
2.3 ??
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????
??????????????????????????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????
??????????????????????????????????
???????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????
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? 3?
????????????????????
?? 
?????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????
???????????????????????????????3.1)?
???????????Eastwood and Lipton (2001)? Sacks (2005)???
??????3.2)?? 3.1??1?????????????????????
 ???????? (2014a)????????????? (2014a)???????????
????????????? (??????)????????????????????
?????KMSG??? (??????)????????? 2014?????? (???
?) ????????? (??????) ??????????????????????
??????
3.1) ???ODA ????????? 1 ????????????????? 1 ??????
????????????
3.2) Eastwood and Lipton (2001)???1980??? 1000????????? 5?????
????????1980????? 18.9% ??????????? 1990??? 1995??
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???????????????????????????3.3)?? 3.1 ??
???????????????????????????????????
??????????????????????????????? ODA?
?????????????????????????????????3.4)?
???????????????????????????????????
???????????????????????????????????
??????????????????? 3.1??????????????
??????????????????????? ODA?????????
???????????????????????????????????
?????
??????????????????????????? 3.1?????
????????????????????????? 3.1????? 3.1(a)
???????????????????????? 3.1(b) ???????
?????? 3.1(a) ?????????????????????????
??? 12.6% ???????????????????? UNFPA (2002) ? UNFPA
(2004) ????????????????????????????????????
Sacks (2005)??????????????????????????????????
?????????????????????????
3.3) World Bank? data???????????????????????????????
????????? 4????????1998??? 2011????????? 4????
????????????????????????????????????1????
????????12616 ?????4086 ???? 12615 ?????1036 ???? 4085
?????1035??????????????????????????? 5?????
?????????????????7{14 ?????? 1 ??????????????
?????????????????????????????????
3.4) ??? ODA???????????5??????????????????HIV???
??????????????????????????????????????? 4?
???????????? 5????????????? 6?HIV???????????
????????????????????????????????????????
?????????????????????????????????????????
????? 3??????????????????????????????
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? 3.1 ????????????
?????? ?????? ?????? ??? (% ) ??? (% )
??? (% ) (% ) () $ 1.25 ?? $ 2 ??
???? 106.06 5.62 0.39 1.23
(OECD ??)
???? 93.94 16.27 0.39 2.00
(OECD ???)
?????? 82.40 53.03 29.73 6.33 13.50
?????? 59.52 71.65 63.14 19.18 36.88
???? 33.47 82.17 118.44 48.60 71.25
????? 38.52 81.90 117.30 49.28 69.75
????
?????????????????????????? 3.1(b)??????
?????????? 3.1(a) ?????????????????????
???????????????????????????????????
????????????????????????????????? 3.1
???????????????????????????????????
??????
??????????????????????????????????
???????????????????????????????????
Becker and Barro (1988)?Barro and Becker (1989) ??????????
??????????????????????????????????
????????????Azarnert (2006)?Doepke (2004)?Kalemli-Ozcan
(2002)?Kalemli-Ozcan (2008) ????????????????????
Hazan and Berdugo (2002)?Chakraborty and Das (2005a)???????
?????????????????????Strulik (2004a)?Strulik (2004b)
?????????????????????? Azarnert (2006)?Strulik
(2004a) ???????????Strulik (2004a) ????????????
???????????????????????????????????
??Azarnert (2006)?????????????????????????
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(a) ?????????
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‰ %
(b) ??????????
? 3.1 ?????????????
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?????????????
??????????????????????????????????
???????????????????????????????????
??????????????????? Azarnert (2006) ???????
??????????Strulik (2004a)????Hazan and Berdugo (2002)?
Chakraborty and Das (2005a)????????????
?????????????????? 2???????????????
????????????????????????
3.1 ???
??????????????????????????????????
et ????????????t?????? t + 1????????????
?????
ht+1 = (1 + et)
 (3.1)
??????????0 <  < 1? > 0???????? 3.2??????
t?????? t   1?????????????? 2?????????
???????????????????????????????????
????p?????????
??????????????????????????????????
??? et?????? 1  et ??????????????????????
??????????????????????? 1???????????
??????? (0 <  < 1)?????????????????????
???????????????????????????????????
???????????????? ct ?????????????????
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? 3.2 ?????????
?????????????????3.5)???????t   1?????? t
??????????
Max
ct;nt;et
Ut   log ct + (1  ) log pntht+1w (3.2a)
s:t: ct = (1  zant   zbpnt)htw + (1  et)pntw (3.2b)
????????nt ? t?????????????ht ? t????????
????????w??????za ? t?????? t???????? 1?
??????????????????zb ? t?????? t???????
? 1??????????????????0 < ; za; zb < 1?w > 0????
??????????? (ct; nt; et)??????????????????
3.5) ? 1 ??? 2 ??????????????????????????????????
?????????????????????????????????
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??????????????? et ??????????????????
???? 1????? (et)??????? (1   et)???????et ???
??? 0??? 1??? (0  et  1)?
??????????????????? (et = 0) ??????????
???
ht  (1 + )p
(za + zbp)
 h^0 (3.3)
???????????????????????????????????
????????
ct = htw (3.4a)
nt =
1   
za + zbp
  p ht (3.4b)
et = 0 (3.4c)
?????????????????????????????nt ?????
???????????????????????????????????
????????? (
 
za
1
p + zb

ht   (1  et)

pnt > 0)
3.6)?????nt ?
???????????????????????????????????
(
 
zbht  (1  et)

pnt ? 0)???????????????????????
??? nt ?????? p????????? ????????????
????????nt ????????????????????????nt
????????????????p ?????nt ???????????
3.6) ??? et ???????nt ??
nt =
1   
za + zbp
  (1  et)p ht
???????? nt ??????????????????
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??????????????? (zbht > )?nt ????????????
?????????????? (zbht < )?nt ?????????????
???
??????????? (et = 1)?????????????
ht  (1 + )p
(za + zbp)
 h^1 (3.5)
???????????????????????????????????
????????
ct = htw (3.6a)
nt =
1  
za + zbp
(3.6b)
et = 1 (3.6c)
??????????? nt ?????? p????????nt ??????
???????????????nt ?????????
??????????????? (0 < et < 1) ????????????
h^0 < ht < h^
1 ???????????????????????
ct = htw (3.7a)
nt =
(1  )(1  ) 
za + zbp
  (1 + )p ht (3.7b)
et =

1  

za
1
p
+ zb

ht

  1 + 
(1  ) (3.7c)
??????????????????
pnt =
(1  )ht

 
za
1
p + zb

ht   (1 + )
(3.8)
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???????????????????????????????? nt(?
??? et)?????? et(??? nt)????????????????
??? nt ?????????? ????? p????????????
????????nt ?????????????????????????
?? nt ???????????????????? et ??????????
?????????????et ?????????????? nt ?????
????????????????nt ??????????????????
?????? nt ???????????????????nt ???????
??????p?????????????nt ??????????????
???????????? (zbht > )?nt ???????????????
????????? (zbht < )?nt ??????????????????
???et ????????????????????et ?????nt ???
????????????????????nt ?????????????
????????????????nt ??????????????????
(zbht > (1 + ))nt ???????? (zbht < (1 + ))nt ??????
?????????? p???????????????????1???
nt ?????????????????????????????????
??nt ?????????
???? et ??????????????????? ????????
????et ???????????????????et ?????????
???????????????? nt ?????????????????
??nt ????et ????????????????????et ?????
??????????????????????????????et ????
??????????????????????? p???????????
??et ?????????????????????et ??????????
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?????nt ???????????????????????????nt
????et ?????????????????????et ????????
??????????????nt ????et ???????????????
??????et ???????????????????????????et
?????????????????? p???????????????
????? et ?????????????????????????????
et ?????????
(3.1)?? (3.4c)?(3.6c)?(3.7c)????????
ht+1 =
8>>>>><>>>>>:
1

ht  h^0



1  
 


za
1
p
+ zb

ht

  (1 + )
 
h^0 < ht < h^
1

(1 + )

ht  h^1

(3.9)
???????(3.9)???? (ht; ht+1)????????? 2??????
?????1????? 3.3(a)?????(3.9)????? h^0 ???? 45?
???????????????????????????????????
????????????????????????? 1???? (ht = h)
???????????????2????? 3.3(b)???????? 45?
???????????????????? 3 ????ht ???????
(ht = 1)???? (ht = h)??????????? (ht = h)?????
???????????????????????????????????
???????????????
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(a) ??????????????
(b) ???????????
? 3.3 ???????????
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3.2 ???????????????????
????????  ????? p ????????? 3.3 ???????
???????? p?????????????????????????
??? 3.3(a)?????????????????????????????
??????????????????????? (ht < h)???????
???????????????????????????????? 3.3(b)
???????????????????????????????????
???????????????????????????????????
???????????????????????? h^0 ?????????
???????????????? et ?????????? ht ?????
??????????????????????? ht ???????????
??????????????????????????????????
?????p???????????????????
??????????????????????????????????
?????????????????????????? (h = (1 + ))?
???????????????????????????????????
?????? (h < (1 + ))?????????????????????
h^1 ???????????????????????? h^0 ???????
????????????????????????????? ht ????
??????????????????????????????????
?????p???????????????????
???????????????
?? 3.1. ??????????????????????????????
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???????????????????????????????????
??????????????????????
??. 1 > 2 ????(3.3)?(3.5)????
@h^0
@p

=1
>
@h^0
@p

=2
;
@h^1
@p

=1
>
@h^1
@p

=2
??????? [???]
???? p?????????????????? (???????? ?
??) ????? ????????? et ???????????????
???? h^0?h^1 ??????????????
3.3 ??
??????????????????????????????????
??????????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????????????
???????????????????????????????????
?????????
??????????????????????????????????
???????????????????????
??????????????????????????????????
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???????????????????????????????????
???????????????????????????????????
?????????????????????????
69
? 4?
?????????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????????????????????????
8?????????????????????? (MDGs)? 2015???
?????????????????? 2 ???????????????
???????????????????????????????????
???????????????NGO?????????????????
??????????????????????????????????
???????????? (Sub-Saharan Africa) ??????? (2014) ?
????????????????2015 ????????????????
???HIV/??????????????????????????????
2015????????????????????????????? HIV/?
 ???????? (2014b)????????????? (2014b)???????????
?????????? (??????) ???????????????????????
????? (??????)???????? (?????????)??????????
???????????????
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??????????United Nations (2014)?????2012???????
15{49 ???? 100 ???? 1 ????????????????????
?????4.1)?????????? (2014) ?????MDGs ??????
???????????????????????????? 8??????
??????????????????????????MDGs??? 2?
????????????? 1??? 4?????????????????
2??? 6????????? HIV????????? 3??? 7?????
???????????????????????????????????
? 4 ????????????????????????????????
???????????????????????????????????
???
??????????????????????????????????
??????????????????????????Hazan and Berdugo
(2002)?Strulik (2004a)?Chakraborty and Das (2005a)????Hazan and
Berdugo (2002)????????????????????????????
?????????????????????????Chakraborty and Das
(2005a)???????????????????????????????
??????????Strulik (2004a)??????????????????
???????????????????????????????????
???????????????????? Chakraborty (2004)?Azarnert
4.1) United Nations (2014)?????2001??? 2012????????????????
????????? 1.98?? 1.02???????? 0.63?? 0.29???????? 0.36
?? 0.21???????? 0.41?? 0.16??????????????????????
2001?? 2012?? 0.01?? 0.04????????????????????????
? 0.12?? 0.05???????????????????????????
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(2006) ????????????????????4.2)?????????
??????????????Momota and Tabata and Futagami (2005)?
Chakraborty and Papageorgiou and Perez Sebastian (2010)????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????? 4.1??????????????? 2000??? 50?????
?????????? 60????????4.3)??????????????
??????? 60 ??? 70 ?????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????4.4)??
1??????????????????????????????????
???????????????????????????????????
4.2) Chakraborty (2004) ??(??) ?????????????????????????
???????????????????Azarnert (2006) ?????????????
?????????????????????????????????????????
???????????????????
4.3) ? 4.1?World Bank Data??Life expectancy at birth, total (years)??????
????
4.4) ???????????????????????????? 3 ??????????????
????????????????????????????????????????
?????????????????????????????????????????
???????????????????????? 1 ??? 2 ?????????? 3
??????????????????????????????
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??????????????? 4.2 ??? 1 ???????????4.5)?
???????????????????????????????????
???????????????????????????????????
????????????????????????? 2?????????
???????????????????????????????????
????????????4.6)?????????????????????
?????????????????
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55
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65
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75
1
9
6
0
1
9
6
4
1
9
6
8
1
9
7
2
1
9
7
6
1
9
8
0
1
9
8
4
1
9
8
8
1
9
9
2
1
9
9
6
2
0
0
0
2
0
0
4
2
0
0
8
2
0
1
2
世界
低所得国
東アジア・太平洋地域
サハラ以南アフリカ
中東・北アフリカ
? 4.1 ???????
????????????????????? 3 ???????????
??? 4???????????????????????????????
???
4.5) ? 4.2 ? World Bank Data ??Persistence to last grade of primary, total (% of
cohort)??????????
4.6) ? 1???? 3???????????? 2????????????????????
?????????????????????????????????????????
????????????????????????????????????
73
30
40
50
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7
0
1
9
7
3
1
9
7
6
1
9
7
9
1
9
8
2
1
9
8
5
1
9
8
8
1
9
9
1
1
9
9
4
1
9
9
7
2
0
0
0
2
0
0
3
2
0
0
6
2
0
0
9
2
0
1
2
世界
低所得国
東アジア・太平洋地域
サハラ以南アフリカ
中東・北アフリカ
％
? 4.2 ????????????
4.1 ?????
t?????? t   1?????????????? 2?????????
???????????????????????????????????
?????p????????????
????????????????????? 1????????????
?? 1  `t ????????????t?????? t+ 1????????
?????????
ht+1 = 1 + (1  `t) (4.1)
?????????? > 0????
??????????????????????????????????
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? 4.3 ??????
?? `t 1???? 1  `t 1 ???4.7)??????????????????
???????????????????? 1??????????? 1??
??? ??? (0 <  < 1)???????????? nt ????????
??????? (1  `t)????????? (`t)?????? ct ??????
????????????????? w ????????????????
??????????????????????????? w ???? pnt
??????????????????????????? ct ??????
?? cpnt ????4.8)????????????????????4.9)???
4.7) ? 3?????? 1  et??? et ?????????????????????????
???????????
4.8) ? 1 ???? 3 ?????????????????????????????????
???????????????
4.9) ???????????CES???????????????????????????
???????????????????????????????????
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????t  1?????? t??????????
Max Ut  ct (4.2a)
s:t: htw + `twpnt = ct + cpnt (4.2b)
????
???????`tw > c????????????? (`t = 1)?????
???????????? (nt = n)??????????????????
??????????? n???????`tw < c???????????
? (nt = 0)??????????? (????????)?
??????????????????
ct = htw + (w   c)pn (4.3)
?????????????????
w > c (A4.1)
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????? 1??????????????
(`tw) ?????? (c) ???????????????????????
???????????????????????????????????
?????????????????????????
????????? (??) ???????????? (???) ??
(@ct=@p > 0)??????? (A4.1) ????????????????
?????? 1????????????????????????????
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????????????????????? (??) ??????????
?? (???)?? (@ct=@ > 0)????????????????????
???????????????????????
4.2 ?????????
??? 3?????????????
1. ???????
2. ???????
3. ??????????????????
4.2.1 ?????????
??????????????????????????????? 1  `t
?????????????????? 1???? (1  `t)w???????
???? ?? 1???????????????????????????
? Tt ????????????????
Max Ut  ct (4.4a)
s:t: htw   Tt + `twpnt + (1  `t)wpnt = ct + cpnt (4.4b)
???????
??????? >  ??? `t = 1???? <  ??? `t = 0????
????? 1 ????????????????????????????
?????????????????????`tw + (1  `t)w > c???
nt = n????`tw + (1  `t)w < c??? nt = 0??????????
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??????? (??????????)??? (?????????)???
???????????????????????????????????
???? (A4.1)???????????????????????????
???  ??????????????????
?????????
ct = htw   Tt + (1  `t)wpnt   cpnt
??????????????????????????????????
?????????????????????????????? ( > )
?????????????????????????????????
Tt = wpn?????????????????????
ct = htw   cpn (4.5)
????????(4.3)????????????????????????
???????????????????????????????????
?????????????????????
????????? (??) ???????????? (???) ??
(@ct=@p < 0)???????????????????????????
??????????????????????????? (??) ????
??????????? (@ct=@ = 0)??????????????????
????????????????
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4.2.2 ?????????
??????????????????????????????????
????? 1   `t ??????????????????????????
???????????????????????????????????
???????????????????????????????
Max Ut  ct (4.6a)
s:t: htw   Tt + `twpnt = ct + `tcpnt (4.6b)
???????
???????w > c????????????? (`t = 1)??????
??????????? (nt = n)????w < c????????????
(nt = 0)?????????????? (A4.1) ?????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????????? (A4.1)
?????? Tt ?????????????
ct = htw   Tt + `t(w   c)pnt
???????????????? (`t = 1)???????????????
???????????????????????????????????
?? (Tt = (1  `t)cpn)??????????
ct = htw   (1  `t)cpn+ `t(w   c)pnt = htw + (`tw   c)pnt (4.7)
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???????????????????????????????????
? (?????????)?
4.2.3 ???????????????????
??????????????????????????????????
?????????????? e(= 1  `)??? (0 < e  1)???????
e = 1(` = 0)?????????????????????????????
???????????????????????????????????
?????????????????????????????????
Max Ut  ct (4.8a)
s:t: htw   Tt + `twpnt = ct + `tcpnt (4.8b)
???????
????????? (A4.1)?????????4.2.2??????????
?????????????????? (`t = `)?????????????
???? (nt = n)?
?????????
ct = htw   Tt + `(w   c)pn
???????????????????????????????????
?????Tt = (1  `)cpn????????????????????
ct = htw + `wpn  cpn (4.9)
?????????????????????????? (4.5) ?????
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?????????????????? (4.3) ??????????????
4.2.1?????????????????????????????????
??????????????????
?? 4.1. ???????? 1?????????????????????
???????????????????????????????????
??????????????????????????????
4.3 ????
t?????? t + 1????????????????????????
?????????????????????ct+1 ????????????
??? c???????????????????????????????
????????????? ??????????
Wt  (1  )[(1  )c  `t] + ct+1
??????
??????? t??t + 1?????????????????????
???????????????????????????????????
??????????????????????
4.3.1 ???????????
???????????????????t + 1 ???t + 2 ??????
???????????????????? (`t = 1; `t+1 = 1)???????
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t+ 1?????????????t+ 1??????
ct+1 = ht+1w + `t+1wpnt+1   cpnt+1
= w + (w   c)pn
??????????????
WNt = (1  )[(1  )c  ] + [w + (w   c)pn]
???????
????????? (??) ?????? (??) ?? (@WNt =@p > 0)??
??????????????????????????????????
???????????????????? (??)?????? (??)??
(@WNt =@ > 0)???????????????????????????
?????????????????????????
4.3.2 ?????????
??????????????????????????????????
?????????????? (`t = 0; `t+1 = 0)???????t+ 1???
???????????t+ 1??????
ct+1 = ht+1w   Tt+1 + `t+1wpnt+1 + (1  `t+1)wpnt+1   cpnt+1
= (1 + )w   wpn+ wpn  cpn
= (1 + )w   cpn
??????????????
WPt = (1  )(1  )c+ [(1 + )w   cpn]
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???????
????????? (??)?????? (??)?? (@WPt =@p < 0)???
????????????????? (Tt+1 = wpn)??????????
???????????????????????????????????
???????????????????????????????????
??????????? (??) ????????????????????
??????????????? (@WPt =@ = 0)?
????????????????????????
WP WPt  WNt = (1  )+ [   pn]w (4.10)
???????????????????????????????????
???????? (@WP =@p < 0; @WP =@ < 0)???????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????
4.3.3 ???????????????????
?????????????????????????????t+ 1???
t + 2????????????????????????????????
??????? (`t = `; `t+1 = `)???????t+ 1??????????
?????????????t+ 1?????????
ct+1 = [1 + (1  `t+1)]w   Tt+1 + (w   c)`t+1pnt+1
= [1 + (1  `)]w + (`w   c)pn
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??????????????
WCt = (1  )[(1  )c  `] + f[1 + (1  `)]w + (`w   c)png
= (1  )(1  )c+ [(1 + )w   cpn]  [(1  )+ (   pn)w]`
???????
????????? (??) ?? (` # (` ")) ?????????????
((1  )+ (   pn)w > 0)?????? (??)?? (@WCt =@` > 0)??
????????????? ((1  )+ (   pn)w < 0)?????? (?
?)?? (@WCt =@` < 0)????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????????????
????????? (??) ???????????????????
(`w   c < 0)?????? (??) ?? (@WCt =@p < 0)???????
?????????????? (`w   c > 0)?????? (??) ??
(@WCt =@p > 0)????????????????????????????
???????????????????????????????????
???????????????????????????
????????????? (??) ?????????????????
???????????????????? (??)?? (@WNt =@ > 0)?
??????????????????????????????????
???
WC WCt  WNt = [(1  )+ (   pn)w](1  `) (4.11)
??????
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????????? (??) ?????????????????? ((1  
) + [   pn]w < 0)?????????????? (@WC=@` > 0)?
????????????????? ((1  )+ [   pn]w > 0)????
???????????? (@WC=@` < 0)???????????? WCt
??????????????????
??????????????????????????????????
? (@WC=@p < 0; @WC=@ < 0)????? 4.3.2??????????
????
?? 4.2. ??????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????????????
????????????
4.4 ??
??????????????????????????????????
???????????????????????????????????
?????????????????????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
85
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????????
??????????????????????????????????
???????????????????????????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
Becker ??? Human Capital ???????????????????
???????????????????????????????????
????????????????????????????
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? 5?
????????????????
?????????????????????

?????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????Becker???Human Capital???
???????????????????????????????????
???????????????????????????????????
??????5.1)?
Becker? 1964???? Human Capital???????????????
 ???????? (2011a)????????????? (2011a)???????????
?? (??????)???????????????????????????? (???
?????)????? (??????)????? (??????)???? (??????
?)?????????? (??????)????? (????)????? (??????)?
????? (??????)???? (????)????? (??????)???? (??
???)????? (????)???????????????????????????
??????? 2008 ?????? (????)??????? (??????)?????
?? (??????)????????????? (??????)????????????
????? (????)???????????????????????????????
??????????????????????????????
5.1) ?????????????????? (2011a)?????????????? (2011a)
????????????????M ) F; nt )Mt;  ) "
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???????????????????????????????????
??????????? (general)??????? (specic)???????
???????????????????5.2)??????????????
???????????????????????????
???????Kim (1989)??Becker????????????????
?????????????\intensive human capital"?\extensive human
capital"?????????????????????????????5.3)?
intensive human capital???????????????????????
????????????????????????extensive human capital
???????????????????????????????????
???????????????????????????????????
?? intensive human capital??????? extensive human capital??
???????????????????????????
??????????????????????????????????
? Uzawa (1965)???????????????????????????
?????????????????Romer (1986)???????????
??????????Lucas (1988)???????????????????
???????????????????5.4)??????????????
???????????????????????????????Kim and
Mohtadi (1992a)????Kim and Mohtadi (1992a)??????????
5.2) Becker (1993):pp.33-51???Becker (1993):p.40?? \general training"?\specic
training"????????????????????????????????????
?????????????????????????????????????????
????????????????????????????????????????
??
5.3) ????Kessler and Lulfesmann (2006)??????
5.4) Romer (1986)????????? (????)??????????????
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???????????????????????????????????
????????????????
Kim and Mohtadi (1992a) ????????????????????
?????????????????? intensive ??????????
??extensive ???????????????????????????
extensive???????????intensive???????????????
???????????????????????????????????
?????Kim and Mohtadi (1992a)?????????????????
?????????????????????????????5.5)????
???????????????????????????????????
?????Kim and Mohtadi (1992a)???Kuwahara and Shibata (2006)?
???Maki and Yotsuya and Yagi (2005)????????????5.6)?
?????????????????????????????????
???????????????????????Kim (1989)???? Kim
and Mohtadi (1992a) ????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????Kim and Mohtadi (1992a)
??????????????????????????????
Kim and Mohtadi (1992a)?????????????????????
5.5) ?? (2011b)????????? Kim and Mohtadi (1992a)??????????
5.6) Kuwahara and Shibata (2006) ???Kim and Mohtadi (1992a) ????????
????????????????????????????????????????
Maki and Yotsuya and Yagi (2005)???????????????????????
????????????????????????????????????????
???????????????Kim and Lee (2011)?Jones (2008)??????
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????????????????????????2???????2??
???????????????????????????????????
?????????????5.7)????????????????????
????????????????????
??????????????????????????????????
? (???????????????????????) ?????????
??5.8)???????????????????????????????
?????????5.9)?
????Kim and Mohtadi (1992a)??????????????????
?????????????????5.10)????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????
???????Kim and Mohtadi (1992a)??????????????
???????????????????????????????????
???????????????????????????????????
?????5.11)?????(?)?????????????????????
5.7) Kim and Mohtadi (1992a)?????????????Kim and Mohtadi (1992b)?
?????????????????? (2011b)?????Kim and Mohtadi (1992a)
???????????????????????????
5.8) ?????Hall (1988)?????? (1997)?Guvenen (2006)??????
5.9) ?????Srinivasan (1964)?Uzawa (1964)?Kiyotaki and Wright (1989)????
??????????????? (2009) ??????????????????????
????????? Kim (1989)???????? (???)???????????
5.10) ???????????????????????????????????
5.11) ????????????????????????????????????????
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??????????????????????????? vintage capital
??????????????????5.12)??????????????
??????????????????????????????????
???
???????Kim (1989)?????Kim and Mohtadi (1992a)?Kuwahara
and Shibata (2006) ?????????????????????????
???????5.13)??????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????????
???????????????? 2?????????????????
??????????????? 3???????????????????
? 4??????????????????????????? 5?????
???????
5.1 ???
??????????????????????? (???)?????? 2
???????????????????????????????????
????????????????????????????????????????
??????????????????????????????????????
5.12) ?????Chari and Hopenhayn (1991)?Boucekkine and de la Croix and Licandro
(2002)?Kredler (2009)??????
5.13) Kim and Mohtadi (1992a)????????????????????? b?G????
????????? _b? _G?????????????????????????????
???????????????????? (?) ??????????????????
????????????????????? hI;t?hE;t?eI;t?eE;t ????????
????
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??????????????? 1???????????????????
?????????????????
??? N ????5.14)??????????????????????
???????????????????????????????????
? 1????????????????????????5.15)???????
??????????????????????????????t????
??Mt ????????????????????????????? 1?
?????????5.16)??????????????????????5.17)?
???????????????????????????????????
????? st ?????????????????5.18)??? st ?????
???????????????????????????????????
???????????????????????????????????
??????????????????????????????????
???????????????????
??????????????????????????????????
1 ??????? i ??? cit ?????????????????? eI;it?
eE;it????????????? 2??????? j ???????????
???????????????????????????????????
??????? Hjt ???????????????Mt ??????5.19)?
5.14) Kim and Mohtadi (1992a) ???????????????????????????
????????????????????????????????????????
?????? t ????????????????????????
5.15) Kim (1989)?? \skill characteristic"????????
5.16) ????????????????????????????????????????
5.17) Kim (1989)?? \job requirement"????????
5.18) ?? st ??????? 1??????????????0  st  0:5???????
5.19) Kim and Mohtadi (1992a) ???????????????????????????
????????????????????????Kim (1989)?????? (H?d)?
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5.1.1 ??
??? i ?????????????????????? sit??????
???????????????????????????????? hI;t?
hE;t ????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????
????????????????Kim (1989)????Kim and Mohtadi
(1992a)???????????? j ???????
Yjt =
8<: 0 (Xjt < F ???)Xjt   F (Xjt  F ???) (5.1)
???????????F ???????????Xjt ??????????
??????5.20)????????????????????????1??
???????? 1??????????????????????????
???
Xjt 
Z
sit2Sjt
x[sit]dsit
??????????????????????? Hjt ????j ??????????
?????????????????????????????????????????
???????????????Ht ??????
5.20) ????Kim (1989) ?????????????(identical minimum ecient scale)
???????
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????????Sjt?x[sit]???????? j ?????????????
? sit ???? i??????????????????
x[sit] = hI;t   sit
hE;t
(5.2)
????????
?? j ???????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????Hjt ??
?????????
[Hjt]  2N
Z Hjt
sit=0

hI;t   sit
hE;t

dsit   F   2N
Z Hjt
sit=0
w[sit]dsit (5.3)
???????????w[sit] ??? sit ???????????????
???
?????????? (??)?????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????5.21)?
?? j ????????????? i???????? i?????? j ?
???????????????????????????????????
??????????? 5.1????? 5.1?? j ????????????
5.21) Kim (1989) ??????????????????????? (\viable" employment
opportunity)????????
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????? j ?????????? i??? j ???? sit ?????? i?
?????????????? j + 1??? j ???????? i?????
??????? j + 1??????????
it
s
i
j 1+j
jtH tjH 1+
? 5.1 ?? j?j + 1???? i??????
?? j ???????? i???????????????? i?????
???????????????????????????????????
?? j ?????
hI;t   sit
hE;t
  w[sit] (5.4a)
?????????????????? i????????????????
????????????????? j + 1???????????????
????5.22)??? j + 1 ???????????????? i??? j + 1
???????????????????????? i??? j + 1????
????????????????????? i?????
w[sit] 

hI;t   Hjt +Hj+1t   sit
hE;t

(5.4b)
5.22) ???? w ??
w  hI;t   2Ht
hE;t
????? Kim (1989) ?????????????????????????????
i???????? j ???????????????? j + 1????????????
?????????????????????
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?????5.23)?
?? w[sit] ???????????? hI;t?hE;t?Hjt?Hj+1t ?????
????????? (5.4a)?(5.4b)?? Nash??????????????
???????????
w[sit] = hI;t   Hjt +Hj+1t
2hE;t
 wt (5.5)
?????(5.5)???????????????????? sit??????
???????????????????? wt ?????????????
?????? j ????????????? j + 1????????????
?????? j ?????????????? j + 1???????????
?? j ????????????????????????????????
????????????????????
?????????????????????????? (5.5)?????
???????????????????????????????????
((5.3)???????)????????????????????????
???????
Hjt =
 
FhE;t
N
! 1
2
 Ht (5.6)
????????????????????????????????
Mt =
1
2Ht
=
1
2
 
N
FhE;t
! 1
2
5.23) ?????????????? 2??? (Hjt +Hj+1t   sit)???????? j + 1?
??????????Hjt?Hj+1t ??????????????????
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????5.24)?
5.1.2 ??
??????????????????????????????????
??????????????????????????????????
???
?? i???????????????????????
Ui 
Z 1
t=0
u[cit]e
 tdt (5.7)
????????????????????? (??????)??????
???? u[cit]?????????
u[cit]  cit (5.8)
?????5.25)????????????????????????????
??????????????????????????????????
???????????????????????????????????
?????????
wt = cit + eI;it +I [eI;it; hI;it] + eE;it +E [eE;it; hE;it] (5.9)
5.24) ???????????????
wt = hI;t  
 
F
NhE;t
! 1
2
????????
5.25) Kim and Mohtadi (1992a)?? CRRA? u[cit]  (c1 "it   1)=(1  ")???????
????"?????????????
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??????5.26)????? (I [eI;it; hI;it]?E [eE;it; hE;it])? 1?????
?????????????????????????(5.9)???
wt = cit + eI;it + hI;itI

eI;it
hI;it

+ eE;it + hE;itE

eE;it
hE;it

(5.10)
????????????????? 0` > 0?00`  0?`[0] = 0?0`[0] = 0(?
???` = I; E)?????5.27)????????????? (?)?????
?????????
_hI;it = eI;it   IhI;it (5.11a)
_hE;it = eE;it   EhE;it (5.11b)
?????5.28)?????I?E ????????????????????
??????
?????? (5.5) ?????? (cit > 0) ?????????????
?5.29)????????????????????????????????
5.26) Kim and Mohtadi (1992a)???
cit = wt  mIeI;it  mEeE;it (mI ;mE ;  > 0;  > 1)
?????????????????????Kim and Mohtadi (1992) ??????
mI?mE ????? m?n ?????????????????????? n ????
?????????????????????????????????????????
?????????????????
5.27) ?????????Kim (1989) ?????????????????????????
Kim and Mohtadi (1992a)??????????????????????????
5.28) Kim and Mohtadi (1992a)????????????_hI;it = eI;it?_hE;it = eE;it ??
????????
5.29) ?????????????????????????????????????????
??????
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?????
_eI;t
eI;t
=

I
00I
hI;t
eI;t
  
0
I
00I
+
eI;t
hI;t

+

(I + )
0I
00I
hI;t
eI;t
  I

  (1  I   ) 1
00I
hI;t
eI;t
(5.12a)
_eE;t
eE;t
=

E
00E
hE;t
eE;t
  
0
E
00E
+
eE;t
hE;t

+

(E + )
0E
00E
hE;t
eE;t
  E

 

Ht
h2E;t
  E   

1
00E
hE;t
eE;t
(5.12b)
?????????????????
lim
t!1I;thI;t = 0 (5.13a)
lim
t!1I;thE;t = 0 (5.13b)
????????????I;t?I;t ????? hI;t?hE;t ?????????
5.2 ?????
?????????????????????????????????
??????????????? (5.11)??? (5.12)??????????
(5.6)????????????????????????????????
????????????
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5.2.1 ???????????????
????????????????????????(5.11a)??? (5.12a)
?????????????
_GI;t
GI;t
=

I [GI;t]
GI;t00I [GI;t]
  
0
I [GI;t]
00I [GI;t]

+ (I + )
0I [GI;t]
GI;t00I [GI;t]
  1  I   
GI;t00I [GI;t]
(5.14)
???????????GI;t  eI;t=hI;t ????????????????
?? (GI;t; _GI;t=GI;t)?????????????????????????
??????????????????????????(5.14)?? 0???
?????
_GI;t R 0, I [GI;t] GI;t0I [GI;t]+(1+0I [GI;t])(I+)  Z[GI;t] R 1 (????)
(5.15)
????????(5.15)????????Z[GI;t]? 1???????? 3?
???????????
(a) I +  > 1
(b) I +  < 1 < I + + I [I + ]
(c) 1 > I + + I [I + ]
??????????? 5.2????
???3??????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????(5.13a) ????????????????????
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[ ].I tZ G
,I t
GO
1
*
I
G
TVCを
満たす範囲
ρδ +
I
[ ]ρδφ
ρδ
++
+
II
I
ρδ +
I
[ ]
tItII
GG
,,
+φ
(a) I +  > 1
[ ].I tZ G
*
I
G ,I tGO
*
IG
1
TVCを
満たす範囲
ρδ +
I
[ ]ρδφ
ρδ
++
+
II
I
ρδ +
I
[ ]
tItII
GG
,,
+φ
(b) I +  < 1 < I [I + ]
102
[ ].I tZ G
,I t
GO
1
TVCを
満たす範囲
ρδ +
I
[ ]ρδφ
ρδ
++
+
II
I
ρδ +
I
[ ]
tItII
GG
,,
+φ
(c) 1 > I + + I [I + ]
? 5.2 ???????????
?????
_I;t
I;t
+
_hI;t
hI;t
< 0, GI;t + I [GI;t] < 1 (5.16)
?????????????(5.16)??? 5.2??????????????
???????????????????????????????????
??????????????????????????????????
???????????????????????????????????
??? a?????????? GI ???????????????????
???? GI;t = 0???????????????????? GI;t = 0??
?? eI;t = 0 ?????????? b ????GI ????????????
G

I ??????????????? b ??????????????? GI
???????????????????? hI;0 ???? GI ???????
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eI;0 ????????? eI;t ? hI;t ???????????GI ??????
?????????? c????????? GI;t = 0???????????
?????????????????????????????????
????????????????????? a??????? c ????
???????????? GI;t = 0??????????????????
??????????????? b ???GI ?????????????
??????????? b ? GI ???????????????????
?????????? I [GI;t]  G2I;t ???????????????GI ?
I [GI;t] = G
2
I;t ? (5.15)????????????
GI = (I + ) 
p
(I + )2 + (I + )  1 (5.17)
????????????? b?????
I >
 1 +p5
2
   (5.18a)
I < 1   (5.18b)
???????????????????????????????(5.11a)
?? (5.17)????????
I <
 1 +
p
5 + 42
2
   (5.18c)
????????
???? (; I)??????????? 5.3??????? b???? ?
I ??? 1 ?  1+
p
5
2 ??????????? = 1 ? I =  1+
p
5
2 ???
???????????????????????????????????
???????????????????????????????????
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????????????? a???? c????????????????
?????????????
(a)
O 1
1
ρ
I
δ
1 5
2
− +
1 5
2
− +
(b)
(c)
? 5.3 ?????????????
????? 5.3??????????????? (???????????
???)????????????????????????????????
??? a???????????????????????????????
???????????????????????????????????
??????????????????????? b ??????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
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???????????????????????????????????
???????????????????????????????????
??????????????????? c???????????????
??????????????????????????????????
???????????????????????????????????
?? GI;0 ??????????????????????????????
????????????????????????????  I ?????
???GI;0 < I ????????????????????
5.2.2 ???????????????
??????????????? (~hE;t; GE;t)??????????~hE;t 
h
  32
E;t?GE;t  eE;t=hE;t ????(5.11b)?(5.12b)??? (5.6)????
_GE;t R 0, ~hE;t Q
 
N
F
! 1
2
 
E  GE;t0E + (1 + 0E)(E + )
!
(????)
(5.19a)
_~hE;t R 0, GE;t Q E (????)
(5.19b)
?????????????????? 5.4????
??????????????????? N???????? F ????
??????? 5.4 ????????????????N ????????
_GE;t = 0 ??????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
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の上昇M
Nの上昇
O
tE
G
,
ρδ +
E
0
,
=
tE
G&
EE
G δ=*
tE
h
,
~*~
E
h
0
~
,
=
tE
h
&
? 5.4 ???????????
???????????????????????????????????
???????????????????????????????????
????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????1????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????
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5.3 ??????????
?????????????????????????1??????? yt
? 1????? Yt ????Mt ???????? N ???????????
?????1?????????
yt = hI;t  
 
F
NhE;t
! 1
2
???????????????????????
_yt
yt
=
GI   I
1 

F
N
 1
6
E [E ; ]
1
hI;t
(5.20)
????????????E [E ; ] 
 
E [E ] E0E [E ]+(1+0E [E ])(E+
)
 1
3 ????(5.20) ?????????????????????????
???????????????????????????????????
????
??????????? (5.20)?????? N ??????????
@ ( _yt=yt)
@N
=   G

I   I0@1  F
N
! 1
6
E [E ;]
1
hI;t
1A2
1
6N
0@ F
N
! 1
6
E [E ; ]
1
hI;t
1A < 0
???????????????????????????????????
????????????? (N)????????? (Mt)????????
???????????????????????????????????
??????? (F )?????????????(??????????)??
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???????????????????????????????????
???????????????????
5.4 ??
??????????????????????????????????
???????????????????????????????????
????????????????????????????
??????????????????????????????????
???????????????????????????????????
??????? 3 ?????????????? 3 ???????????
????????????????? (??????) ??????????
???????????????????????????????????
??????????
(a) ????????????????? (?????????????)?
??????????????????????????
(b) ???????????????????? (????????????
??)?
?????????????????????????????????
?????????????????????????????????
???????????????????????
(c) ???????????????????? (???????????
??)?
?????????????????????????????????
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??????????????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????
??????????????????????????????????
???????????????????????????????????
????????Kim and Mohtadi (1992a)??????????????
???????????????????????????
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? 6?
???????????????????
??
??????????????????????????????????
???????????????????????????????????
????????Kim and Mohtadi (1992a)??????????????
???????????????????????????
Kim and Mohtadi (1992a)?????????????????????
???????????????????Kim and Mohtadi (1992a) ???
Kim (1989)?????????????????????????????
????????????? 2?????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????????????????????
 ???????? (2011b)????????????? (2011b)???????????
????????????????????????? (????????)????? (?
?????)?????? (??????)???? (????)????? (??????)
????????????????????????????? (??????) ????
?????????????????????????????????????????
????????????????
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Kim and Mohtadi (1992a)?????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????6.1)????????????????????????
??????????????????????????????????
???
??????????????????????????????????
??????????????????????????????? 2 ??
??Kim and Mohtadi (1992a)??? (????K=M????????)??
??????????? 3???????????????????? 4??
???????????????Kim and Mohtadi (1992a)???????
???????????????????????????????????
????????????????????? 5??????????
6.1 Kim and Mohtadi (1992a)??????
K=M???????????ct?Ht?hI;t?hE;t?eI;t?eE;t?Nt ????
??????????????????????
ct = hI;t   Ht
hE;t
 mIeII;t  mEeEE;t (mI ;mE ; E > 0; I > 1) (6.1a)
6.1) ??????Kim and Mohtadi (1992a) ?????????????????????
?????????????????????????
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Ht =

F
hE;t
Nt
 1
2
(6.1b)
_hI;t = eI;t (6.1c)
_hE;t = eE;t (6.1d)
_Nt = Nt( > 0) (6.1e)
1 =

+ "
_ct
ct
+ (1  I) _eI;t
eI;t

ImIe
I 1
I;t (6.1f)
Ht
h2E;t
=

+ "
_ct
ct
+ (1  E) _eE;t
eE;t

EmEe
E 1
E;t (6.1g)
????ct ????Ht ???????????????????????
??6.2)?hI;t ???????????hE;t ???????????eI;t ??
???????????eE;t ????????????6.3)? ???????
Nt ?????? ?????? (??????)?" ??????????F
????????????????????6.4)?(6.1a)?????????
?6.5)?(6.1b)????????????????????????????
???(6.1c)?????????????????(6.1d)?????????
????????(6.1e)??????????????(6.1f)??? (6.1g)?
???????????????????????????????
6.2) Kim and Mohtadi (1992a)????????????????????????????
??????????? (s)?????????????Kim (1989)?????? (t;H)
????????????????????????????????????????
?? Ht ????
6.3) ?????????????????? b?G????????????? _b? _G????
?????????????????????????????????????????
???? (?) ??????????????????????????????????
????? hI;t?hE;t?eI;t?eE;t ????????????
6.4) Kim and Mohtadi (1992a)???????????mI?mE ?????m?n???
??????????????????? n ????????????????????
????????????????????????????????????????
6.5) ??? 1?2?????? 3?4????????????????????
114
K=M???????????????????????
_hI;t
hI;t
=
_eI;t
eI;t
= gI (6.2a)
_hE;t
hE;t
=
_eE;t
eE;t
= gE (6.2b)
??????????????????????????????(6.1f)??
? (6.1g) ?????? _ct=ct ?????????????? _ct=ct ???? 1
????????????? 2???????
(I   1)gI = 1
2
 + (
1
2
+ E)gE (6.3a)
???????????????????????????????? (t =1)
???????
 (1  E)gE = (I   1)gI (6.3b)
????????(6.3a)?? (6.3b)??????????
gI =
1  E
3(I   1) > 0 (6.4a)
gE =  1
3
 < 0 (6.4b)
????????????????????? E < 1 ???????
(6.1f)(???? (6.1g))????????????????????(6.4a)(?
??? (6.4b))????????
_ct
ct
=
1
"

1  E
3
   

(6.4c)
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?????????Ht ??????(6.1b)??? (6.4b)????
_Ht
Ht
=
gE   
2
=  2
3
 (6.4d)
????????
?????K=M???????????????????(6.4d)????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????????????
????????????????? ((6.4b)?)?????????????
? ((6.4a)?)???????????????????? ((6.4c)?)?
6.2 ?????????????
??????????????????????????????????
????????????
6.2.1 K=M???????
K=M ??????????????????????????? hE;t ?
???????? eE;t ?????? ((6.2b)?(6.4b)??? (6.1d)?)???
???????????????? (??) ???????????????
???????????????????????????????????
???????????????????????????????????
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??????????????????6.6)?
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????6.7)?
??????????????????????????????????
???????????????????????????? ((6.1a)???
? 4?)??????????????????????????????
6.6) ?? 1 ??????????1 ????????????????1 ????????
????????????? I;t  hI;t  Nt?E;t  hE;t  Nt?"I;t  eI;t  Nt?
"E;t  eE;t  Nt ???????????? 1 ??????????????1 ????
?????????
_I;t = "I;t
_E;t = "E;t
???????(6.1c)?(6.1d)???
_hI;t = eI;t   hI;t (6.1c')
_hE;t = eE;t   hE;t (6.1d')
??????????????????????????????????
?????????????????????????????????????????
6.7) ?????????????????????? Hart and Moore (1994) ??????
?????????????????????????????????????????
????????????????????????????????????????
??????????Kim (1989)?????????????????????????
?????????
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6.2.2 ???????
????????????????K=M ??????????????
??????????????????????????????????
vintage capital ??????????????6.8)???????????
(?)?????????????????????????????????
????????????????????????????
????????(6.1c)??? (6.1d)???
_hI;t = eI;t   IhI;t (6.6a)
_hE;t = eE;t   EhE;t (6.6b)
???????????I?E ?????????????????????
???????????(6.1f)??? (6.1g)???
1 =

I + + "
_ct
ct
+ (1  I) _eI;t
eI;t

ImIe
I 1
I;t
Ht
h2E;t
=

E + + "
_ct
ct
+ (1  E) _eE;t
eE;t

EmEe
E 1
E;t
??????????K=M??????????????????????
?????????????(6.2a) ??? (6.2b) ????????????
???(6.3a)??? (6.3b)???
(I   1)gI = 1
2
 + (
1
2
+ E)gE (6.7a)
I + (I   1)gI = E + (E   1)gE (6.7b)
6.8) ?????Chari and Hopenhayn (1991)?Boucekkine and de la Croix and Licandro
(2002)?Kredler (2009)??????
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???????(6.7a) ?? (6.7b) ??????????(6.4a) ??? (6.4b)
???
gI =
1
3(I   1)

(1  E) + (1 + 2E)(I   E)

gE =
1
3

2(I   E)  

???????
????????????????????????????????
K=M????????????(a)gI > 0?(b)gE < 0??????????
??????????????????? (?) ?????????????
??(c)I + gI > 0?(d)E + gE > 0?????????????????
E < I +
(1  E)
1 + 2E
(6.8a)
E > I   
2
(6.8b)
E <
(1 + 2E) + 3(I   1)
1 + 2E
I +
(1  E)
1 + 2E
(6.8c)
E >  2I +  (6.8d)
??????????????? 6.1?????
??????????????????????????????????
???????????????????????????????????
??? (6.1c)??? (6.1d)????????????(6.6a)??? (6.6b)?
???????????????????????????????
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ν
O
E
δ
I
δ
2
ν
γ
γν
21+
? 6.1 (?)????????
6.3 ?????????
?????K=M??????????????????????????
???????????????????????????????????
????????????????????????K=M????????
???????????????????? ((6.2)?)??????????
??????????????????????????? K=M?????
??????????????K=M??????????????????
???????????????????????????????????
 ????????????
 ??????????????
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?????????????????????????? (??)??????
??????????????????????????????????
6.3.1 ?????
???????? (???)???? 2???????? 2????????
????????????????????????????????? 1?
?????? N ????????Mt ????????????????
??????????????????????????????????
??????????????????? x[st]????????
Yt =
8<: 0 (Xt < F ???)Xt   F (Xt  F ???)
???????????Xt 
R
st2St x[st]dst?st ?????????????
???????????????????????????????????
???????????????????????????????????
x[st] = hI;t   st
hE;t
??????????????? hI;t ?????????????????
?????????????????????? st ???????????
????????????????????????? hE;t ???????
???????????
[Ht]  2N
Z Ht
st=0
x[st]dst   F   2N
Z Ht
st=0
w[st]dst
???????
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?????????????????????????????????
x[st]???? w[st]??????????????????????????
?? w[st]??????????????????????????????
????????? x[2Ht   st]????????????????????
????????? (w[st]  x[st])(x[2Ht   st]  w[st])?????????
?????????????(6.1a)???? 1?2???????
w[st] = hI;t   Ht
hE;t
 wt
???????????????????????????????????
?????????? ([Ht] = 0)????????????? (6.1b)???
??????
?????????????? wt ???? ct ??? 2 ????????
????? eI;t?eE;t ?????????????????? 0??????
???????????????????????????????????
????? u[ct]  ct ?????????????????????????
???????????????????????? (6.6a)?(6.6b)????
??????????????
Max U 
Z 1
t=0
u[ct]e
 tdt (6.9a)
s:t: u[ct] = ct (6.9b)
ct = hI;t   Ht
hE;t
 mIeII;t  mEeEE;t (6.1a)
_hI;t = eI;t   IhI;t (6.6a)
_hE;t = eE;t   EhE;t (6.6b)
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??????6.9)???????????????????????
_eI;t
eI;t
=
I + 
I   1  
1
(I   1)ImI e
1 I
I;t (6.10a)
_eE;t
eE;t
=   E + 
1  E +
1
(1  E)EmE
Ht
h2E;t
e1 EE;t (6.10b)
??????????????????
lim
t!1I;thI;t = 0 (6.11a)
lim
t!1E;thE;t = 0 (6.11b)
??????????I;t?E;t ????? hI;t?hE;t ?????????
6.3.2 ???????????
???????????? (6.10a)??? (6.6a)????
_eI;t R 0, eI;t R

1
(I + )ImI
 1
I 1  eI (????) (6.12a)
_hI;t R 0, eI;t R IhI;t (????) (6.12b)
???????(6.12)???????????????? 6.2???????
?? (6.11a) ????????6.10)??????????????? eI ??
????? ((6.12a)????????)????????????? (hI ??
?????????)??????? (hI ; eI )??????????????
6.9) ???????????????(6.1a) ???? 2 ????? Ht ??????????
???
6.10) ???????
lim
t!1
_I;t
I;t
+
_hI;t
hI;t
= I   (I + )
1
I 1
????I 1I   (I + ) < 0?????????????
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????????????????????
tI
e
,
O tI
h
,
0
,
=
tI
e&
0
,
=
tI
h&
*
I
e
*
I
h
? 6.2 ???????????????????????????
6.3.3 ???????????
??????????????????? (6.10b)?(6.6b)??? (6.1b)?
???
_eE;t R 0, eE;t R
0@ 1
(E + )EmE
 
N
F
! 1
2
1A
1
1 E
h
3
2(1 E)
E;t (????)
(6.13a)
_hE;t R 0, eE;t R EhE;t (????)
(6.13b)
???????
124
??????????????????????????????????
???????????????(6.10b)???
_eE;t =   E + 
1  E eE;t +
1
(1  E)EmE
 
F
N
! 1
2
e2 EE;t
h
3
2
E;t
???????(6.13)????????
"
_hE;t
_eE;t
#
=
24  E 1
 3
2
E + 
1  E E E + 
35" hE;t   hE
eE;t   eE
#
??????????????????
2   Tr+Det = 0 (6.14)
???????????????? (Tr)???? (Det)??
Tr =  (6.15a)
Det =
1 + E
2(1  E) (E + )E (6.15b)
???????????????????????????????????
?????????????????? hE;t ??????????????
? eE;t ??????????????????????(6.14)???????
D = 2   2(1 + 2E)
1  E (E + )E (6.16)
????????????????? 2 ??????????6.11)????
6.11) ????????
D R 0, E R
s
32
4(1 + 2E)
  
2
 E
125
(6.16) ??????? (E < E)??????????? 2 ???????
?????????? 6.3(a)???????????????? (E > E)?
???????????????????????????? 6.3(b)????
???????????????????????????????????
???????????
6.3.4 ???????????
??????????K=M?????????????????????
???????????????????????????????????
?????????????????E ??? 1????????????
????
E > 1????????????? (5.19)???????????????
? 6.4??????????? (6.11b)????????6.12)???????
???? (????????????????????)?????? (hE; eE)
???????????? (?????)?
??????????????????????????????????
???????????????? K=M????????????????
???????????????????????????????????
???????????(6.4a)?(6.4c)??????????????????
????????K=M????????????????????????
????
6.12) ???????
lim
t!1
_E;t
E;t
+
_hE;t
hE;t
= E   1
2Em
2
E(I + )
????2Em2EE(E + ) < 1?????????????
126
tE
e
,
0
,
=
tE
h&
O
)(線形近似
tE
h ,
0, =tEe&
*
E
e
*
E
h
0, =tEe&
(a) D > 0
tE
e ,
O
)(線形近似
tE
h ,
0, =tEe&
0
,
=
tE
h&
*
E
e
0, =tEe&
*
E
h
(b) D < 0
? 6.3 ???????????????????????????
127
tE
e
,
O tE
h
,
*
E
e
*
E
h
0
,
=
tE
h&
0
,
=
tE
e&
? 6.4 ??????????
6.4 ?? ?????????
Kim and Mohtadi (1992a)????? 2?????????1?????
??????????????????1????????????????
???????????????????????????????????
?????????? (???) ????????????????????
???????????????????????????????????
??????????????????????????????????
????????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
128
??????
??????????????????????????????????
???????Kim (1989)??????????????????????
????????????? (2011a)??????????????????
?????????????
129
?? ?????????
????????????????????????????? OLG??
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??Becker?Human Capital????????????????????
???????????????????????????????????
?????????????????????????????
? 1??????????????????? (??)?????????
????????????????????????????????? 3?
???????????????????????????????????
4??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????????????
???????????????????????????????????
????????????????????????
? 2????????????????????????????????
130
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????
? 3????????????????????????????????
??????????????????????????????????
???????????????????????????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????????????
? 4????????????????????????? 2??????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
131
?????????????????????????????????
? 5??????????????????????????????? 2
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????? 3????????????????????????
????????? 3????????????????(a)???????
????????????????????????(b)?????????
???????????????????????????????????
???????????????????????????????????
????????????????(c)?????????????????
???????????????????????????????????
??????? (????????????)?
? 6????????????????????????????????
???????????????????????????????????
???????????????????????????????????
??????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????
??????????????????????????????????
???????????????????????

133
??
?????????????????????????SATRPS ????
???????????????????????????????????
???????????????????????????????????
?????
?????????????????????? (????)???????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
? (??????)?????? 2???????????????????
?????????????????????? 1?????????1??
???????????????????????????????????
????????????????? 6 ??????????? 4 ????
??????????????????????? (??????) ????
???? SATREPS?????????????????????????
???????????? SATREPS??????????????????
????????????????????????????????4??
?????????????????????????????????
?????? (??????)?????? 2???????? 1????
????? 4???? 7????????????????????????
134
???????????????????????????????????
???????????????????????????????????
???? (??????)??2011?? 2013??????????????
??????????????????????????????? 1 ??
?? 4 ???????????????????????????????
???????????????????????????????????
??????????????????????????????? (???
???)??????????????????????1????????
???????????????????????????????????
1??????????????????????????????????
???????????????????????????????????
??????????????????????????????? (???
???)????????????????????????????????
???????????????????????????????????
??????????????????????????????
???? (??????)????? (??????)????? (ECC ??
??????)????????????????????????????
????????????????????????
??????????????????????????????KMSG?
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
?????????????????
135
????
[1] Aksan, Anna-Maria and Shankha Chakraborty (2013) \Childhood dis-
ease and the precautionary demand for children", Journal of Popu-
lation Economics, vol.26 no.3 pp.855{885.
[2] Angeles, Luis (2010) \Demographic transitions: analyzing the eects of
mortality on fertility", Journal of Population Economics, vol.23
no.1 pp.99{120.
[3] Azarnert, Leonid (2006) \Child mortality, fertility, and human capi-
tal accumulation", Journal of Population Economics vol.19 no.2
pp.285{297.
[4] Bacolod, Marigee P. and Priya Ranjan (2008) \Why children work,
attend school, or stay idle: The roles of ability and household
wealth", Economic Development and Cultural Change, vol.19
no.2 pp.791{828.
[5] Barro, Robert J. and Gary S. Becker (1989) \Fertility Choice in a Model
of Economic Growth", Econometrica, vol.57 no.2 pp.481{501.
[6] Becker, Gary S. (1960) \An economic analysis of fertility", in Demo-
graphic and Economic Change in Developed Countries, pp.209{
240.
[7] Becker, Gary S. (1962) \Investment in human capital: a theoretical
136
analysis", Journal of Political Economy, vol.70 no.5 pp.9{49.
[8] Becker, Gary S. (1964) Human Capital, Columbia University Press.
[9] Becker, Gary S. (1993) Human Capital, 3rd Edition, Columbia Uni-
versity Press.
[10] Becker, Gary S. and Robert J. Barro (1988) \A reformulation of the
economic theory of fertility", Quarterly Journal of Economics,
vol.103 no.1 pp.1{25.
[11] Bhattacharya, Joydeep and Shankha Chakraborty (2012) \Fertility
choice under child mortality and social norms", Economics Letters,
vol.115 no.3 pp.338{341.
[12] Blackburn, Keith and Giam Pietro Cipriani (1998) \Endogenous fer-
tility, mortality and growth", Journal of Population Economics,
vol.11 no.4 pp.517{534.
[13] Blackburn, Keith and Giam Pietro Cipriani (2002) \A model of
longevity, fertility and growth", Journal of Economic Dynamics
and Control, vol.26 no.2 pp.187{204.
[14] Boldrin, Michele and Larry E. Jones (2002) \Mortality, fertility, and
saving in a malthusian economy", Review of Economic Dynamics,
vol.5 no.4 pp.775{814.
[15] Boucekkine, Raouf and David de la Croix and Omar Licandro (2002)
\Vintage human capital, demographic trends, and endogenous growth",
Journal of Economic Theory, vol.104 no.2 pp.340{375.
[16] Cervellati, Matteo and Uwe Sunde (2005) \Human capital formation,
life expectancy, and the process of development", American Eco-
nomic Review, vol.95 no.5 pp.1653{1672.
137
[17] Chakraborty, Shankha and Mausumi Das (2005a) \Mortality, fertility,
and child labor", Economics Letters, vol.86 no.2 pp.273{278.
[18] Chakraborty, Shankha and Mausumi Das (2005b) \Mortality, human
capital and persistent inequality", Journal of Economic Growth,
vol.10 no.2 pp.159{192.
[19] Chakraborty, Shankha ,Chris Papageorgiou and Fidel Perez Sebastian
(2010) \Diseases, infection dynamics, and development", Journal of
Monetary Economics, vol.57 no.7 pp.859{872.
[20] Chakraborty, Shankha ,Chris Papageorgiou and Fidel Perez Sebastian
(2014) \Health cycles and health transitions", forthcoming inMacroe-
conomic Dynamics, pp.1{24.
[21] Chari, Varadarajan and Hopenhayn, Hugo (1991) \Vintage human
capital, growth, and the diusion of new technology", Journal of Po-
litical Economy, vol.99 no.6 pp.1142{1165.
[22] Chen, Hung-ju (2005) \Educational systems, growth and income dis-
tribution: a quantitative study", Journal of Development Eco-
nomics, vol.76 no.2 pp.325{353.
[23] Chen, Hung-Ju (2010) \Life expectancy, fertility, and educational in-
vestment", Journal of Population Economics, vol.23 no.1 pp.37{
56.
[24] Cigno, Alessandro (1998) \Fertility decisions when infant survival
is endogenous", Journal of Population Economics, vol.11 no.1
pp.21{28.
[25] Doepke, Matthias (2004) \Accounting for fertility decline during the
transition to growth", Journal of Economic Growth, vol.9 no.3
138
pp.347{383.
[26] Doepke, Matthias (2005) \Child mortality and fertility decline: Does
the Barro-Becker model t the facts?", Journal of Population Eco-
nomics, vol.18 no.2 pp.337{366.
[27] Eastwood, Robert and Michael Lipton (2001) \Demographic transi-
tion and poverty: eects via economic growth, distribution, and conver-
sion", Ch.9 in: edited by Birdsall, Nancy, Allen C. Kelley and Steven
W. Sinding Population Matters : Demographic Change, Eco-
nomic Growth, and Poverty in the Developing World, Oxford
University Press, pp.213{260.
[28] Ehrlich, Isaac and Francis T. Lui (1991) \Intergenerational trade,
longevity, and economic growth", Journal of Political Economy,
vol.99 no.5 pp.1029{1059.
[29] Elgin, Ceyhun (2012) \A theory of economic development with endoge-
nous fertility", Macroeconomic Dynamics, vol.16 no.5 pp.686{705.
[30] Estevan, Fernanda and Jean-Marie Baland (2007) \Mortality risks,
education and child labor", Journal of Development Economics,
vol.84 no.1 pp.118{137.
[31] Fanti, Luciano and Luca Gori (2014a) \Endogenous fertility, endoge-
nous lifetime and economic growth: the role of child policies", Journal
of Population Economics, vol.27 no.2 pp.529{564.
[32] Fanti, Luciano and Luca Gori (2014b) \An OLG model of growth with
longevity: when grandparents take care of grandchildren", Portuguese
Economic Journal, vol.13 no.1 pp.39{51.
[33] Fioroni, Tamara (2010) \Child mortality and fertility: public vs pri-
139
vate education", Journal of Population Economics, vol.23 no.1
pp.73{97.
[34] Galor, Oded (2012) \The demographic transition: causes and con-
sequences", Cliometrica, Journal of Historical Economics and
Econometric History, vol.6 no.1 pp.1{28.
[35] Guvenen, Fatih (2006) \Reconciling conicting evidence on the elastic-
ity of intertemporal substitution: a macroeconomic perspective", Jour-
nal of Monetary Economics, vol.53 no.7 pp.1451{1472.
[36] Hall, Robert E. (1988) \Intertemporal substitution in c", Journal of
Political Economy, vol.96 no.2 pp.339{357.
[37] Hansen, Worm Casper and Lars Lnstrup (2012) \Can higher life ex-
pectancy induce more schooling and earlier retirement?", Journal of
Population Economics, vol.25 no.4 pp.1249{1264.
[38] Hart, Oliver and John Moore (1994) \A theory of d based on the i
of human capital", Quarterly Journal of Economics, vol.109 no.4
pp.841{879.
[39] Hashimoto, Ken-ichi and Ken Tabata (2010) \Population aging, health
care, and growth", Journal of Population Economics, vol.23 no.2
pp.571{593.
[40] Hazan, Moshe and Binyamin Berdugo (2002) \Child labour, fertility,
and economic growth", Economic Journal, vol.112 no.482 pp.810{
828.
[41] Hirota, Yusuke (2016) \The timing of mortality decline and human
capital accumulation", Theoritical Economics Letters, Vol.6 pp.34{
38.
140
[42] Jones, Larry E. and Alice Schoonbroodt (2010) \Complements versus
substitutes and trends in fertility choice in dynastic models", Interna-
tional Economic Review, vol.51 no.3 pp.671{699.
[43] Kalemli-Ozcan, Sebnem (2002) \Does the mortality decline pro-
mote economic growth?", Journal of Economic Growth, vol.7 no.4
pp.411{439.
[44] Kalemli-Ozcan, Sebnem (2003) \A stochastic model of mortality, fer-
tility, and human capital investment", Journal of Development
Economics, vol.70 no.1 pp.103{118.
[45] Kalemli-Ozcan, Sebnem (2008) \The uncertain lifetime and the timing
of human capital investment", Journal of Population Economics,
vol.21 no.3 pp.557{572.
[46] Kalemli-Ozcan, Sebnem and Harl E. Ryder and David N. Weil (2000)
\Mortality decline, human capital investment, and economic growth",
Journal of Development Economics, vol.62 no.1 pp.1{23.
[47] Kessler, Anke S. and Lulfesmann, Christoph (2006) \The theory of
human capital revisited: on the interaction of general and specic in-
vestments", Economic Journal, vol.116 no.514 pp.903{923.
[48] Kim, Sunwoong (1989) \labor specialization and the extent of the
market", Journal of Political Economy, vol.97 no.3 pp.692{705.
[49] Kim, Sunwoong and Mohtadi, Hamid (1992a) \Labor specialization
and endogenous growth", American Economic Review, vol.82 no.2
pp.404{408.
[50] Kim, Sunwoong and Mohtadi, Hamid (1992b) \Labor specialization
and endogenous growth", Bulletins, 7452 (University of Minnesota,
141
Economic Development Center).
[51] Kiyotaki, Nobuhiro and Wright, Randall (1989) \On money as a
medium of exchange", Journal of Political Economy, vol.97 no.4
pp.927{954.
[52] Kredler, Matthias (2009) \Experience vs. obsolescence: a vintage-
human-capital model", MPRA Paper, no.18933 (University Library
of Munich, Germany).
[53] Kuwahara, Shiro and Shibata, Akihisa (2006) \The role of expecta-
tions in a specialization-driven growth model with endogenous technol-
ogy choice", Division of Labor & Transaction Costs, vol.2 no.1
pp.55{69.
[54] Lagerlof, Nils-Petter (2003) \From malthus to modern growth: can
epidemics explain the three regimes?", International Economic Re-
view, vol.44 no.2 pp.755{777.
[55] Lucas, Robert E. Jr. (1988) \On the mechanics of economic develop-
ment", Journal of Monetary Economics, vol.22 no.1 pp.3{42.
[56] Maki, Taichi and Yotsuya, Koichi and Yagi, Tadashi (2005) \Eco-
nomic growth and the riskiness of investment in rm-specic skills",
European Economic Review, vol.49 no.4 pp.1033{1049.
[57] Momota, Akira and Koichi Futagami (2000) \Demographic transition
pattern in a small country", Economics Letters, vol.67 no.2 pp.231{
237.
[58] Momota, Akira and Ken Tabata and Koichi Futagami (2005) \In-
fectious disease and preventive behavior in an overlapping generations
model", Journal of Economic Dynamics and Control, vol.29
142
no.10 pp.1673{1700.
[59] Morand, Olivier F (1999) \Endogenous fertility, income distribution,
and growth", Journal of Economic Growth, vol.4 no.3 pp.331{349.
[60] Nakamura, Hideki and Yuko Mihara (2015) \Eect of public health
investment on economic development via savings and fertility", forth-
coming in Macroeconomic Dynamics.
[61] Romer, Paul M. (1986) \Increasing returns and long-run growth",
Journal of Political Economy, vol.94 no.5 pp.1002{1037.
[62] Sachs, Jerey (2005) The end of poverty: economic possibilities
for Our Time, Penguin Press.
[63] Sah, Raaj Kumar (1991) \The eects of child mortality changes on
fertility choice and parental welfare", Journal of Political Economy,
vol.93 no.3 pp.582{606.
[64] Sarkar, Jayanta (2008) \Mortality, fertility, and persistent income in-
equality", Southern Economic Journal, vol.75 no.2 pp.332{350.
[65] Schultz, Theodore W. (1961) \Investment in human capital", Amer-
ican Economic Review, vol.51 no.1 pp.1{17.
[66] Soares, Rodrigo R. (2005) \Mortality reductions, educational attain-
ment, and fertility choice",American Economic Review, vol.95 no.3
pp.580{601.
[67] Srinivasan, T. N. (1964) \Optimal savings in a two-sector model of
growth", Econometrica, vol.32 no.3 pp.358{373.
[68] Strulik, Holger (2003) \Mortality, the trade-o between child quality
and quantity, and demo-economic development", Metroeconomica,
vol.54 no.4 pp.499{520.
143
[69] Strulik, Holger (2004a) \Child mortality, child labour and economic
development", Economic Journal, vol.114 no.497 pp.547{568.
[70] Strulik, Holger (2004b) \Economic growth and stagnation with en-
dogenous health and fertility", Journal of Population Economics,
vol.17 no.3 pp.433{453.
[71] Strulik, Holger (2008) \Geography, health, and the pace of demo-
economic development", Journal of Development Economics,
vol.86 no.1 pp.61{75.
[72] Tamura, Robert (2000) \Growth, fertility and human capital: a sur-
vey", Spanish Economic Review, vol.2 no.3 pp.183{229.
[73] Tamura, Robert (2006) \Human capital and economic development",
Journal of Development Economics, vol.79 no.1 pp.26{72.
[74] Uzawa, Hirofumi (1964) \Optimal growth in a two-sector model of
capital accumulation", Review of Economic Studies, vol.31 no.1
pp.1{24.
[75] Uzawa, Hirofumi (1965) \Optimum technical change in an aggregative
model of economic growth", International Economic Review, vol.6
no.1 pp.18{31.
[76] Yasui, Daishin (2015) \Adult longevity and growth takeo", forth-
coming in Macroeconomic Dynamics, pp.1{24.
[77] Zhang, Jie and Junsen Zhang (2005) \The eect of life expectancy on
fertility, saving, schooling and economic growth: theory and evidence",
Scandinavian Journal of Economics, vol.107 no.1 pp.45{66.
[78] UNICEF(2013) Committing to Child Survival: A Promise
Renewed Progress Report 2013, http://files.unicef.org/
144
publications/files/APR_2014_web_15Sept14.pdf (2015? 3? 7?
??).
[79] UNICEF(2014a) Committing to Child Survival: A Promise
Renewed Progress Report 2014, http://www.unicef.org/lac/
Committing_to_Child_Survival_APR_9_Sept_2013.pdf (2015? 3?
7???).
[80] UNICEF (2014b) Levels & Trends in Child Mortality
Report 2014, http://www.data.unicef.org/fckimages/uploads/
1410869227_Child_Mortality_Report_2014.pdf (2015? 3? 7??
?).
[81] WHO (2014) \Children: reducing mortality", http://www.who.int/
mediacentre/factsheets/fs178/en/ (2015? 3? 7???).
[82] UNFPA (2002) State of World Population 2002, http://www.
unfpa.org/swp/2002/pdf/english/swp2002eng.pdf (2014 ? 5 ? 9
???).
[83] UNFPA (2004) State of World Population 2004,
http://www.unfpa.org/webdav/site/global/shared/documents/
publications/2004/swp04_eng.pdf (2014? 5? 9???).
[84] United Nations (2014) The Millennium Development Goals
Report 2014, http://www.un.org/millenniumgoals/2014%20MDG%
20report/MDG%202014%20English%20web.pdf (2014 ? 10 ? 24 ??
?).
[85] ?? ?? (2009) ????????????? ??????????
???????? ????? ????? ???????????? 2009?
? 3? 93{119??????????
145
[86] ?? ????? ? (1997) ????? ???????????????
?????????????????????? 16? ? 4? 137{154??
[87] ?? ?? (2011a)????????????????? ???????
??????????????????????(??????) ? 112 ?
? 1? 54{69??
[88] ?? ?? (2011b) ?????????????????????? ?
Kim and Mohtadi (1992)??????????????????????
???(??????)? 112? ? 2? 94{105??
[89] ???? (2014a)?????????????????????????
??????Discussion Paper (Graduate School of Economics Osaka
City University)?? 81? 1{10??
[90] ???? (2014b)????????????????????Discussion
Paper (Graduate School of Economics Osaka City University)?? 85
? 1{12??
[91] ?? ?? (2015) ???????????????????????
Discussion Paper (Graduate School of Economics Osaka City Uni-
versity)?? 87? 1{17??
[92] ?? ????? ?? (2015) ???????????????????
???Discussion Paper (Graduate School of Economics Osaka City
University)?? 86? 1{16??
[93] ??? (2014) ???????????MDGs???? MDGs ??
?????http://www.mofa.go.jp/mofaj/gaiko/oda/doukou/mdgs/
about.html (2014? 10? 24???)?
[94] ?????? (2014) ????????????http://www.jp.undp.
org/content/tokyo/ja/home/mdgoverview/mdgs/ (2014 ? 10 ? 24
146
???)?
